As their environment changes, migrants constitute an interesting group to study the e¤ect of relative income on subjective well-being. This paper focuses on the huge population of rural-to-urban migrants in China. Using a novel dataset, we …nd that the well-being of migrants depends on several reference groups: it is negatively a¤ected by the income of other migrants and workers of home regions; in contrast, we identify a positive, 'signal' e¤ect vis-à-vis urban workers: larger urban incomes indicate higher income prospects for the migrants. These e¤ects are particularly strong for migrants who wish to settle permanently, decline with years since migrations and change with other characteristics including work conditions and community ties.
Introduction
It is well-known today that well-being depends not only on absolute income but also on the income relative to others. The issue of relative concerns was already discussed by Adam Smith, Karl Marx and several scholars in the past (Veblen, 1899 , Duesenberry, 1949 and has been revisited in the recent literature on self-reported subjective well-being (e.g., Clark and Oswald, 1996 . In surveys where people are asked about their level of well-being, it is intuitive to think that they form an answer after evaluating their position relative to the income of others. The income of a reference group may negatively a¤ect subjective well-being (SWB) if people feel relatively deprived: this so-called 'status e¤ect', re ‡ecting envy and jealousy, generally prevails in empirical studies on developed countries. 1 The more limited literature about relative concerns in developing and transition economies shows more mixed results. 2 A positive relative concern is sometimes reported and can be interpreted as a sign of tight community ties and altruistic preferences among poor rural households (see Kingdon and Knight, 2007 , and Bookwalter and Dalenberg, 2010, for South Africa). Alternatively, it may reveal a 'signal e¤ect'(or 'tunnel e¤ect', in the sense of Hirchmann, 1973), i.e., a worker's well-being is positively a¤ected by the observation of other people's faster income progression if he interprets this movement as a sign that his own turn will come around soon. Opposite e¤ects, envy (status e¤ects) and ambition (signal e¤ect), may o¤set each other, and their relative weight depends in particular on beliefs about social mobility, as extensively discussed by Senik (2008) .
A crucial aspect in this literature is the notion of the reference group. It is certainly di¢ cult to identify the relevant group for a given population or to understand how comparisons are formed and evolve over time or with individual aspirations and economic circumstances. The literature has suggested di¤erent orbits of comparison based on spatial proximity and other dimensions (see McBride, 2001 ; Clark and Oswald, 1996; Ferrer-i-Carbonell, 2005). 3 In this context, internal migrants o¤er an interesting case study. Migrant workers are indeed placed in di¤erent geographical, social and economic environments. Confronted with di¤erent types of populations and di¤erent set of opportunities, they may refer to several potential reference groups including those "left behind", other migrants and natives. In this paper we investigate this question by focusing on rural-to-urban migrants in China. Chinese internal migration is a unique experience in human history and may well be one of the greatest migration events ever to have taken place (Cai et al., 2008) . As a result, the welfare of this population is worth taking as a subject of investigation. Moreover, we dispose of a novel dataset that is appropriate to check whether potential comparison groups statistically a¤ect migrants'well-being. The migrant-speci…c section of the dataset, collected in 2008, was designed to provide a fresh and representative picture of migrants in China. Compared to previous surveys, it is not limited to a geographically restricted sample but covers the main emigration provinces and immigration cities in China, and all types of rural-to-urban migrants. Most interestingly, the dataset also contains samples of urban households, surveyed in the same cities as migrants (the main immigration destinations in China), and of rural workers mainly located in provinces from where observed migrants originate. Establishing these links allows us to test the impact of di¤erent comparison groups on migrant SWB in a systematic and comprehensive manner. To address the high degree of heterogeneity among migrants, we combine this evidence with a time dimension, i.e., investigate how relative concerns change with the time since …rst migration, with information about the desired duration of stay and with many other characteristics related to family background, work conditions and social networks. Another paper has recently studied internal migration and SWB in China (Knight and Gunatilaka, 2010a) . The authors focus speci…cally on the welfare gap between migrants and urban and rural people. Despite migrants moving to cities in search of a better life, they may have false expectations about their future achievement or be confronted with a change in aspirations as their reference group changes. The authors provide interesting evidence along these lines, but neither this paper nor the limited literature on SWB in transition economies provides a systematic examination of the role of di¤erent, potential reference groups, as suggested here.
Our results can be summarized as follows. A …rst exploratory analysis of the determinants of SWB aims at testing alternative reference groups for each population (rural workers, migrants and urban workers) separately. While there is some evidence that rural people have positive relative concerns toward other rural, urban residents and migrants seem to behave more closely to the pattern found in developed countries, i.e., they experience a strong status e¤ect when comparing themselves to other urban/migrants. Then, our main analysis focuses speci…cally on migrants' relative concerns and examines the role of di¤erent, possibly simultaneous, reference groups. Results indicate negative relative concerns toward other migrants and rural workers of home regions, i.e., a status e¤ect. In contrast, we …nd a positive and highly signi…cant relative income e¤ect vis-à-vis the urban reference group. After ruling out altruism or externalities as possible explanations, we suggest a 'signal e¤ect'interpretation for the latter e¤ect: more successful urban natives indicate higher chances of prosperity for migrants in the future. Finally, we decrease the degree of heterogeneity within the migrant population by sorting migrants according to the duration of stay, expectations to return to home regions and other characteristics linked to family circumstances, assimilation skills and job prospects. In particular, the desire to stay in the urban region, and hence forming or leaving a reference group, has a noticeable impact on our results. Migrants who wish to settle permanently in urban regions show the strongest status e¤ect. Yet this decreases over years since migration, re ‡ecting a possible switch in reference groups or selection among workers who aim to stay. The status e¤ect toward other migrants becomes weaker when the reference group comprises migrants of the same source region, which conveys community ties play a role in urban regions as well.
The remaining part of the paper is organized as follows. Section 2 describes the historical background on Chinese migration, the data used and the empirical approach. Results are reported and discussed in Section 3, …rst comparing relative concerns of rural, urban and migrants, then focusing speci…cally on migrants. We conclude with Section 4.
2 Background, Data and Methodoloy
Background on Chinese Rural-to-Urban Migration
The …rst stage of Chinese internal migration started after that the Chinese Communist Party came to power in 1949. Up until 1957, the rural labor force was allowed to migrate freely from rural to urban areas. In this period, the number of employees in urban areas, as a result of migration rose from 5:1 to 23:2 million employees, most of them coming from rural regions. During the "Great Leap Forward", in 1958 to 1960, the population of migrant workers increased quickly and the urban labor force reached around 29 million. However, owing to serious energy and resource allocation de…ciencies, a large number of migrant workers returned to their rural hometowns during 1961 to 1963. Restrictions on rural-to-urban migration were implemented with the hukou system (Household Registration System), whereby the government strictly controlled the internal transfer of labor. As a result, only a small population of rural workers was able to move to urban areas during 1964 to 1978. Economic reforms implemented in China after 1978 increased the agricultural outcomes, and during the following decade many township enterprises developed and became the main source of employment for rural workers. Some migrant workers even returned to agriculture between 1989 and 1991. After Deng's Southern Tour Speech, in 1992, the Chinese economy and, in particular, highly labor-intensive industrial sectors developed rapidly, leading to high labor demand. In addition, modern agricultural practices have reduced the need for a large agricultural labor, and as early as 1994, it was estimated that China had a surplus of approximately 200 million agricultural workers. These factors, together with a growing inequality in living standards between rural and urban regions and changes in the hukou regulation, contributed to a dramatic acceleration of rural-to-urban migration witnessed in the past two decades. The total migrant labor force employed in secondary and tertiary industries was estimated to be 230 million in 2009, including 145 million workers who migrated from their home province, 30 million of whom left with their entire family. 4 .
Data and Selection
The empirical analysis in this paper uses the Rural to Urban Migration in China and Indonesia (RUMICI) dataset drawn from a novel survey covering rural and urban regions of China. It gathers a wealth of information on rural, urban and migrant households and is probably the most representative survey on urban and migrant households in China (see a detailed description and some applications in . Previous surveys also contained SWB information notably the 2002 Chinese Household Income Project (CHIP2002 data) used for instance by Appleton and Song (2009) . Yet the o¢ cial sampling frame of the CHIP largely excluded those without urban hukou registration and particularly most of the " ‡oating population" of rural-urban migrants. For this reason, another survey was speci…cally collected to gather information on migrant neighborhoods in some of the selected cities of the CHIP for the year 2002. However, it covered only …ve provinces (see Knight and Gunatilaka, 2010a; Gusta¤son et al., 2008; Qu and Zhao, 2011 , for an extensive comparison between RUMICI and this previous migrant survey).
The RUMICI dataset has bene…ted from these previous experiences. 5 The survey cov-ers the 10 largest provinces sending and receiving migrants (Shanghai, Jiangsu, Zhejiang, Hubei, Sichuan, Guangdong, Henan, Anhui, Sichuan and Hebei), and migrants were randomly chosen from the 15 top immigration destinations (cities) in China. 6 It provides an accurate representation of the migrant population, including long-term migrants and temporary workers. In this paper we use the …rst wave, for 2008, which covers 18; 000 Chinese households. The dataset is composed of three distinct samples: "rural", "urban" and "migrant". All three samples gather information on household and personal characteristics, detailed health-status, employment, income, training and education of adults and children, social networks, family and social relationships, life events, mental health measures of the individuals and, for migrants, information related to migration history. In the survey a migrant is de…ned as an individual who is registered in a rural area (rural hukou) but lived in an urban region in 2008. The urban sample contains households who have lived in the urban regions for generations and can be treated as "natives"compared to rural-to-urban migrants. This paper considers the direct and relative e¤ect of individual labor income on SWB. Hence, we select workers aged between 16 and 70 who are the head of a household. The unemployed are not included, as they represent a small proportion of our sample and form the main stock of return migration (Bai and Song, 2002) . More importantly, we aim to focus on labor income rather than overall standard of living. Examining personal labor income captures other dimensions likely to a¤ect well-being, including a worker's success in the labor market in relation to own expectations and achievement. As explained below, we aim to test the relevance of reference income de…ned as the income of one's professional peers (see also Senik, 2008) . After eliminating some households due to missing information, we obtain a sample of 2; 180 rural workers, 1; 863 urban workers and 4; 879 migrants. The distribution of selected workers by type and across di¤erent provinces is reported in Table 1 . All provinces contain the three types with two exceptions: the 9th province, Hebei, is a purely rural province in our data, and there are no rural samples for the 6th province, Shanghai. The important aspect of the data is that (i) migrants are sampled in the same cities as urban households; (ii) a majority of rural households based on that of the 2002 survey. Unfortunately, the new dataset does not contain direct questions about reference groups (as used in Knight et al., 2009 ). 6 The various de…nitions of reference groups used in this paper are primarily based on geographical proximity or origin. Hence, the boundaries of provinces and districts/cities, the two main entities used, are important. Provinces are de…ned according to o¢ cial administrative boundaries. A smaller geographical entity is referred to as a "district" hereafter. For urban and migrant workers it is close to the notion of "city" but is based on the density of economic activity and workplaces -hence, it is somewhat smaller than the administrative boundaries of Chinese cities. Rural populations in the data are located in regions beyond the survey boundaries of the city where only rural people live.
are located in provinces where migrants are coming from. On that second point, the last column of Table 1 reports the number of migrants by province of origin. A total of 4; 536 migrant household heads are identi…ed as having migrated from the same provinces as our rural sample, whilst 732 have come from other provinces. 
Measure of Well-Being and Descriptive Statistics
Following the literature, we sum up the answers to 12 questions of the General Health Questionnaire to construct the GHQ-12 measure of mental health. Each GHQ question, as reported in Appendix A, is coded from 1 to 4. Hence, the lowest score is 12 and the highest is 48. Following usual practice, we reverse the scale so that the higher scores indicate higher well-being and classify the measure into seven ordinal categories to be able to handle low and empty cells in the original index. GHQ-12 is one of the widely used SWB measures in economics and psychology (e.g., Oswald, 1994, 2002) . It is closer to being medically conventional than direct questions about "life satisfaction" or "happiness" but is highly correlated with a direct report of overall life satisfaction or happiness. 7 Following the literature, we interpret this measure as a proxy for the latent The distributions of SWB for rural, migrant and urban household heads in our selected sample are reported in Figure 1 . The overall shapes are similar to the patterns usually reported in previous studies (e.g., Winkelmann and Winkelmann, 1998 , for Germany; Clark and Oswald, 1994, for the UK). The distribution of SWB is left-skewed, with very few people reporting extreme low levels of well-being. Mean levels of SWB are 5:1 for rural (standard deviation of 1:5), 4:8 for migrants (1:5) and 4:9 for urban workers (1:5). That migrants achieved lower scores has already been studied by Knight and Gunatilaka (2010a) , but notice here that di¤erences in average SWB between the three types of workers are not signi…cant.
Descriptive statistics are reported in Appendix Table B.1. It shows key explanatory variables used in the SWB estimations and common to the three types of workers: age, gender, marital status, being a salary worker, logarithm of worked hours, dummies for the number of children at home, health status, years of education, (absolute) labor income and dummies for social security coverage. We distinguish mean values for di¤erent levels of SWB (1-3, 4-5 and 6-7). Around 80% of the migrants are salaried workers, which is larger than for rural workers, more often self-employed, but lower than for urban workers. Migrants work substantially more than other types. Migrants are younger than individuals in rural and urban samples (average ages are 30:7, 46:7 and 42:5 respectively) and more often single. Yet the greater variance in marital and family status and age compared to the two other types conveys that the population of migrants is relatively mixed. Note that potential selection issues are discussed at the end of the paper. The rural sample contains mostly male household heads, while the proportion of females among migrant and urban individuals are very similar. Urban people are more educated than migrants, themselves more educated than rural workers. Urban's health scores are lower than for other groups, and higher for migrants, which may re ‡ect di¤erences in age between the groups. Urban people earn more than migrants, who, in turn, earn more than rural workers (2; 376, 1; 625 and 1; 369 Yuan/month respectively). Urban people acquire substantially more insurance compared to migrants and rural people. Table B .1 also reports further characteristics concerning migrants. In particular, the presence of their family in urban areas, the proximity to other migrants and holding longterm or permanent contracts seem to be positively correlated with migrants'SWB. We also use a variable on "hypothetical rural income" corresponding to the question "if you were still in your home village, how much do you estimate you could earn every month? (Yuan/Month)". The average duration of stay (years since migration) is 8 years and the median is 6. 
Empirical Approach
The methodology used in this paper is based on simple regressions of subjective well-being (SWB) on determinants including the income of a reference group aimed at testing relative concerns. The SWB or latent utility function of an individual is modeled as follows:
In this equation, SWB is measured by the GHQ-12 index described previously and speci…ed as a linear function of (log) absolute income, y i , (log) income of a reference group k, y k i , and a set of controls, Z i . The latter are potential determinants of SWB as often used in the literature, including age, marital status, education, health status, number of children, work hours, salaried worker (versus self-employed) and access to social security. Given the ordered nature of the SWB score, the model is estimated as an ordered 8 Other variables, not reported, are available and concern the material living conditions and social networks. We also …nd that average SWB is relatively stable over years since migration even though migrants'average income increases substantially (evidence available from the authors). This pattern is very similar to the Easterlin paradox (see Easterlin, 1995 Easterlin, , 2010 for a recent overview): we may expect that immigrants who stay longer in host cities develop urban-speci…c human capital, improve their …nancial situation and hence their level of well-being; in fact, they also experience possible changes in relative concerns and income aspirations that attenuate the increased satisfaction derived from improvement in absolute material conditions. This is itself the subject of future research, but further motivates the following enquiry about migrants'relative concerns. Results in the following section focus essentially on the estimates of coe¢ cients and k . The former coe¢ cient is expected to be positive, so higher income should be associated with higher levels of well-being. However, our main interest is the sign of k , which is the impact of the relative income of relevant others k, and is a priori undetermined. As explained before, the de…nition of a reference group and the "typical income" inside this group, y k i , are crucial aspects in the present exercise (see Senik, 2009 , for a discussion). The main practice in the literature is to select the inhabitants of the geographical area where the respondent lives, then to re…ne by interacting geographical proximity with other dimensions (e.g., age, cohort, standard of living, and combinations of these in McBride, 2001 ; age, education and occupation groups in Clark and Oswald, 1996, and Ferrer-iCarbonell, 2005). 9 We follow the bulk of the literature, and acknowledge the possibly ad hoc choices made to construct reference groups, but suggest a systematic exploration of alternative orbits of comparison for the three types (rural, urban and migrants) and alternative comparison groups for the migrant workers in particular. 10 In addition, we test di¤erent "typical income" measures y k i , either the mean, the median income or other points of the income distribution of the reference group k. 9 The scope of the geographical reference varies, from being as large as East and West Germany (Luttmer, 2005) . When direct evidence is available, spheres of comparisons may be more speci…c, e.g., according to Knight et al. (2009) , 68% of Chinese rural respondents report that their main comparison group consists of individuals in their own village. 10 Reference labor income may be interpreted in a professional sense (see Senik, 2008 ). Yet, when focusing on migrants, some of the reference groups we de…ne may include people with whom migrants have more personal links (community ties). Clark and Senik (2010) show that comparisons to family members and friends do not carry the same informational value as comparisons to potential competitors on the labor market. In the former case, positive relative income e¤ects may reveal altruism. In the latter, envy may con ‡ict with a possible information or signal e¤ect when people compare to professional peers in order to acquire information about their professional future. We try to disentangle the two aspects in what follows.
Results

Determinants of Subjective Well-Being and Benchmark Results
Before turning speci…cally to the relative concerns of rural-to-urban migrants, we suggest in this sub-section a comprehensive analysis of SWB in the three populations of rural, migrant and urban workers. For this purpose, we estimate equation (1) for each type separately and use di¤erent reference groups as described below. Our aim is to check whether standard results regarding the determinants of SWB apply when using the novel dataset at hand. We also would like to check the sensitivity of our results to the choice of reference groups (and of relative income measures).
General SWB Determinants Results of benchmark estimations are presented in Ta . We …nd a particularly strong impact of health variables, all dummies other than "very good health" (the omitted category) leading to a sharp drop in well-being. We …nd a positive and signi…cant e¤ect of education, yet the relationship is somewhat weak as previously reported (Fuentes and Rojas 2001; Helliwell, 2003) . We also con…rm a positive correlation between marriage and SWB (e.g., Argyle, 1999; Helliwell, 2003) . Often in the literature the presence of children does not tend to increase SWB very signi…cantly and sometimes exerts a negative e¤ect (e.g., Glenn and Weaver, 1978) . We …nd here a positive and signi…cant e¤ect for rural workers -who incidentally are those less constrained by the one-child policy -and insigni…cant e¤ects otherwise. A U-shape relationship between age and happiness is usually observed (e.g., in Blanch ‡ower and Oswald, 2004) and is con…rmed here for rural workers. When controlling for all these characteristics, being female has no impact, except for migrants, for whom it is negative and signi…cant (Clark and Oswald, 1994) . Salary workers also report lower SWB compared to the self-employed among rural and migrant workers (Benz and Frey, 2008) . Unemployment insurance is positively and signi…cantly related to SWB for the urban people but does not seem to matter for rural and migrant people. This is reversed in the case of pension insurance (rural households seem to value access to pension systems). Injury insurance seems to positively a¤ect the SWB of migrants, who are likely exposed to more di¢ cult working conditions. Note that pseudo R-squared are small but that it is usual in the SWB literature (see Clark et al., 2008) . In fact, the magnitude of the McFadden R-squared is known to be di¢ cult to interpret (see Veall and Zimmermann, 1996) , so we also report R-squared when treating the dependent variable as continuous.
Absolute and Relative Incomes As expected, richer individuals report higher SWB ceteris paribus, with positive and signi…cant coe¢ cient in all cases. It is noticeably larger among urban workers, possibly denoting a more materialistic life in urban areas (see Knight and Gunatilaka, 2010a) . In these benchmark estimations, the relative income is calculated as the mean income of all workers of the same type (rural, urban and migrant) in the same local district (which corresponds to a city, for urban and migrants). The e¤ect is positive for the rural individuals (0:133) but not signi…cant. 11 The relative income e¤ect is negative and highly signi…cant for the migrants and urban workers ( 0:352 and 0:384), which implies a strong status e¤ect of migrants vis-à-vis other migrants and urban workers vis-à-vis other urban workers in the same city. The magnitude of the relative income e¤ect is striking and suggests the important role of relative income as a determinant of SWB among migrant and urban workers. However, an alternative explanation is possible: relative labor income may in fact capture di¤erences in local costs of living, to the extent that wages are correlated with prices. This may seem less of a concern when migrants compare themselves with other migrants, but this is certainly an issue in the urban case. For that reason, we control for spatial variation in prices using the data constructed by Brandt and Holz (2006) . We use speci…c urban indices (for urban and migrant workers) and rural indices. Results show that price levels have the expected depressing e¤ect on well-being in the case of rural workers only. 12 Most importantly, we …nd that relative income e¤ects remain strongly signi…cant for urban and migrant workers, and the order of magnitude is very similar, whether we control for price variation or not (alternative estimations available from the authors). 13 It is more di¢ cult to comment on the magnitude of relative income e¤ects, but larger coe¢ cients compared to absolute income e¤ects are not unusual (e.g., in Knight et al., 2009; Senik, 2008) . 11 Insigni…cant e¤ects could be related to the very low absolute income level. Indeed, the relative concerns may not kick in until the income level of the society goes beyond the subsistence level (Clark et al., 2008) . 12 For urban and migrant workers, the e¤ect is positive but very small. This is certainly due to the fact that labor income and prices are highly correlated at the province level -and by construction at the district level, as we observe only a few districts per province -for migrants (correlation of :62) and urban (:81), less so for rural workers (:36). 13 Results are also very similar when the price index is introduced in log terms. The interpretation in that case is that well-being depends on log real income. See Luttmer (2005) for an extended discussion. Reference Group De…nition In Table 3 we employ a sensitivity analysis of the reference group de…nition. Due to lack of space, we only report the coe¢ cients and k (indicated as AI and RI for absolute income and relative income e¤ects) in the three separate regressions, standard errors and pseudo R-squared. For each type the reference group is based on the same type (for example rural compared themselves to rural) and various orbits of comparison. The …rst set of coe¢ cients where reference groups are of the same district correspond to the benchmark estimations in Table 2 . The next set re…nes the reference group by considering all same-type workers of the same district and age group. There is naturally a trade-o¤ between cell size and how precise the reference group can be, and this problem is particularly acute with age proximity. We suggest two di¤erent ways of calculating age groups: one using a window of 5 years around a worker's own age, another with three broad age groups and hence large cell sizes (under 30, 30-45, 45+).
14 The relative income e¤ect becomes weaker with the former strategy -only the status e¤ects among migrants remains signi…cant -re ‡ecting the fact that narrowly de…ned age groups reduce the size of reference groups too much to remain meaningful. Results are somewhat intermediary when using three broader age groups, which we adopt in the remaining of the paper, yet the status e¤ect for urban workers is no longer signi…cant. Next, we calculate reference groups at the province level rather than district. This does not make much di¤erence for urban and migrant workers because these are sampled in 15 cities allocated over 10 main emigration and immigration provinces (hence the variation that generates the results across cities or districts is not much larger than that across provinces). 15 For rural workers, however, we notice that the relative income e¤ect becomes partially signi…cant and positive. Previous results at the district level were in fact not very informative for rural workers because of the very small sample size of reference groups in that case (the average number of rural observations per district is 28, compared to 325 for migrants). Arguably, the province level (or even the district level) mayb be too broad to capture precise comparison groups. Nonetheless, our results tend to corroborate the positive e¤ects found in Bookwalter and Dalenberg (2010) and Kingdon and Knight (2007) for South Africa -interpreted in terms of altruism and a sense of community.
Minor evidence of such positive relative income e¤ect is also found for broad rural groups in China in the study of Knight et al. (2009). 14 Sensitivity analysis on cell sizes and de…nition of reference groups can be found in McBride (2001) and Ferrer-i-Carbonell (2005). 15 Without more district variations, there is unfortunately no way we can prove that province is not a relevant level when constructing reference groups for these types.
Mean or Distribution Points
In the lower panel of Table 3 , we depart from the "typical income" measured as the mean income of the reference group. For migrants we see that results are qualitatively the same when the median income is used instead, showing that results are not driven by outliers that would push mean income levels up. The relative income e¤ect for rural and urban workers become signi…cant when using the median, whether or not the age criterion is applied. For rural workers, the median may help to escape from the outlier problem and to capture better the local reference income these workers may have in mind. The same issue may actually be solved here for urban workers, for whom the average number of observations per district (city) is not very large either (115). 16 Other points in the distribution, such as the 25th and 75th percentiles, may also be used, but meaningful interpretations in that case require that reference groups are not too small, for instance, the age criterion would have to be ignored. For both migrants and urban workers in this case, the 25th and 75th percentiles lead to signi…cant and negative relative income e¤ects (not reported); for rural workers only the 25th percentile gives a positive and signi…cant e¤ect.
A last check is whether we should be concerned about asymmetries that may exist in the way relative income a¤ects well-being. Hence, for the last results of Table 3 we use type and district (for migrant and urban workers) or province (for rural workers) as the criteria de…ning reference groups but allow for di¤erent e¤ects whether workers are below or above the median income. For all types we essentially …nd that relative income matters on both sides of the median and that the e¤ects are very similar. Results are fairly stable for migrants once age is added to the composition of reference group or once the mean rather than the median is used. This lends some con…dence about the robustness of results concerning relative concerns of migrants, and the core of our analysis as presented in the next sub-section.
Additional Checks on Urban and Rural Workers Before turning to migrants, we provide a last series of checks based on urban and rural workers. With the aim of validating the empirical approach used, our purpose is to check whether the relative income e¤ects obtained above are meaningful or due to possible spurious correlation. To do so, we test whether implausible (or irrelevant) reference groups could also appear signi…cant in our regressions. Based on the conclusions above, and to reduce problems of cell size, we make use of median incomes and use province level variation for rural workers. We suggest three speci…cations. In the …rst, I, workers compare themselves to people of the same type (urban to urban, rural to rural). In the second, II, they are compared to a group which is a priori irrelevant (for urban workers: the income of migrants living in the same city; for rural workers: the income of urban people living in the same province). Speci…cation III incorporate the two groups at the same time. In Appendix Table B. 2 (left panel), we report the results for urban workers. Speci…cation I gives the same results as in Table 3 (urban workers compare themselves to other urban people of the same city, and possibly same age group). Speci…cation II shows that the median income of migrants has no e¤ect on urban workers'well-being. Speci…cation III con…rms these results when the two reference groups are used simultaneously. Results are robust to the introduction of age in the reference group de…nition. The right panel examines rural workers. Speci…cation I gives the same result as when using province-based reference groups in Table 3 : a signi…cantly positive relative concern among rural workers. Speci…cation II shows that rural workers have no sentiments for the labor income levels of urban workers in the same province, and speci…cation III con…rms these results when using both groups simultaneously.
Relative Concerns of Migrants
We now provide an extensive analysis of the relative concerns of migrant workers. The main set of results is presented in Table 4 . Due to a lack of space, we report only the relative income e¤ect for alternative reference groups (described hereafter). The …rst column shows the main estimation results, as above, while the following columns show e¤ects for di¤erent durations of stay ("years since migration"). 17 Among non-reported estimates, note that absolute income e¤ects are always positive, usually signi…cant and with a fairly stable size (available upon request). Other variables Z i are the same as before, except with the inclusion of "years since migration" and the square of it as additional controls. These variables are signi…cant and show that SWB decreases then increases with the duration of stay, re ‡ecting possible assimilation periods.
Rural Workers as a Reference Group Migrants are from rural areas, and so it is natural to assume that they may compare themselves with rural workers of source regions. The data allows us to link migrants to their home province, and hence, we use the rural sample to obtain a measure of rural median income per province. 18 As seen in Table 1 , 17 These e¤ects for particular groups are obtained in a single regression where y k i is replaced by its interaction with dummy variables for years-since-migration equal to 1-3, 4-6, 7-10 and 11+. 18 It would be interesting to use districts of origin rather than province of origin. However, the rural data is a random sample that is not exclusively matched with migrants, hence only a few rural observations we identify a total of 4; 536 household heads that migrated from one of the nine provinces where rural observations are available (another 732 migrants come from other provinces of which we have no information). There are very few rural workers in provinces 6, 9, 10 and when these provinces are dropped, we obtain a …nal selection of 3; 752 migrants (and very similar results when all provinces are included). As explained before, several forces may be at play: a status e¤ect may well exist for migrants who expect to improve their …nancial conditions in urban areas compared to home provinces. Simultaneously, altruistic feelings toward home regions may exist (remember that the relative concern of rural workers when compared with themselves is actually positive). The results reported in the top panel of Table 4 show that the status e¤ect clearly dominates, with a signi…cant and negative relative income e¤ect overall. Perhaps more surprising is that this e¤ect is of constant magnitude whatever the duration of stay. It could be expected that after some years since migration, relative concerns for home regions would fade away. However, we should not forget that the sample is composed of di¤erent types of migrants. The intuition above may well apply to those who wish to stay in cities forever (57% of the migrant sample) and for them the status e¤ect may indeed decline over time. However, it is not clear that the 43% who plan to return to home regions one day have strong competitive feelings toward home regions. We investigate this point further below. Given the ad hoc de…nition of reference groups and, in the case of rural comparison points, the very small regional variation (six provinces), results above could simply be due to spurious correlation. In the following rows of Table 4 , we suggest a simple way of testing this. Instead of allocating migrants to their own province of origin, we assign each of them to randomly selected provinces. With these implausible and irrelevant reference groups, the relative income e¤ect becomes insigni…cant. This gives con…dence in the results above despite the small number of provinces used in the regressions.
Finally, migrants are in general younger than the rural people left behind. Thus, the rural reference group compares young migrants with older rural people in the source regions (potentially parents, older relatives etc.). One may suggest comparing migrants with workers of the same cohort. Two obvious issues arise. Firstly, given the magnitude of the migration phenomenon in China, it is possible that those "left behind" are too few or too weekly representative of what an alternative life could be for the migrants. Secondly, the age criterion may lead to the aforementioned problem of comparison cells being too small. For these reasons we suggest an original comparison based, for each migrant, on the reported hypothetical rural income of all other migrants of the same origin and age group, wherever their location in China. This is an interesting comparison measure, which can could be found for the exact source district of each migrant. be used to construct proxies of (virtual) rural-based reference income of same-generation workers. It transpires that this reference income leads to very strong status e¤ect. We cannot preclude, however, that this result re ‡ects rivalries among migrants of the same origin and same cohort. 19 We then turn to a set of estimations speci…cally examining other migrants as a potential reference group.
Other Migrants as a Reference Group We construct several reference groups based on "relevant other migrants", starting with migrants living in the same city. With the large migrant sample, we can re…ne the reference group by adding the age criterion or, alternatively, duration of stay (i.e., we construct reference groups composed of migrants living in the same city and whose duration of stay is in a window of three years around a worker's own years-since-migration). These three sets of results are reported in the intermediary part of Table 4 . We observe a strong status e¤ect: migrants compete with migrants. The e¤ect is larger when narrowing down the reference group to the same age group and stronger still when considering migrants with the same migration history. In the last row of the middle panel, we add same-origin as a last criterion. In this case, status e¤ect toward migrants of same origin, with the same migration history and present in the same city exists, but it is much smaller than previously found. These particular migrants are potentially those who interact on a daily basis and form a community within which altruism and reciprocal interests cannot be excluded.
Urban Workers as a Reference Group
The third obvious comparison group is made of all urban workers living in the city where migrants have settled. Since the migrant sample is essentially collected in the same cities as the urban sample, direct comparisons can be established. To proxy the relative concerns of migrants toward urban people, we use the median income of all urban workers in the same city where the migrant lives. It may well be the case that migrants compare themselves to the whole urban population if their intention is to stay and prosper in the city. However, contrary to comparisons with other migrants, the urban people may be slightly less comparable in terms of observed attributes such as age. Therefore, we also narrow down this reference group to urban workers in the same city and same age group. The last panel of Table 4 points to a positive relative concern -this result, one of the most prominent …ndings in this paper, deserves particular attention. First of all, we observe that it is signi…cant only when age groups are used, which could indicate that migrants indeed build aspiration based on people of similar age. Then we suggest several explanations for this positive positional concern. A …rst obvious argument could be related to pure economic externalities. Thus, relative income acts as a proxy for the bene…ts of living with rich(er) people and in particular the presence of higher levels of public goods and services in wealthy neighborhoods. If this was the case, however, the relative income of the whole urban group (and not only people of the same age) should appear signi…cantly as a public good indicator. Moreover, we check this point further by explicitly including a measure of the quality of public services at the city level in the regression. We make use of the 2009 survey released by the Shanghai Jiao Tong University (RCEMS, 2009). 20 We …nd that the public service score variable has a positive and highly signi…cant e¤ect on migrant well-being. Most importantly, the e¤ect of relative income is hardly a¤ected by the introduction of this variable, as can be seen in the last rows of Table 4 . It still has a signi…cantly positive e¤ect of its own. A second interpretation is altruism. However, and contrary to the positive concern found among rural workers, it is unlikely that migrants develop deep altruistic feelings toward urban residents. The third, and most likely, interpretation of the positive e¤ect of urban income is the signal e¤ect: urban residents'higher incomes may be informative about migrants'own future income. Evidence can be found in low-income countries (and in particular South Africa), as already mentioned, but also for Russia (Senik, 2004) , Eastern European countries and the US (Senik, 2008) . 21 Countries where the degree of perceived income mobility is high also tend to generate positive concerns related to this signal or tunnel e¤ect. In particular, Senik (2008) …nds that higher reference group income raises well-being in the United States and in the post-transition countries of Eastern Europe. Senik also …nds that relative income is more strongly positively correlated with life satisfaction for those in more uncertain situations (as measured by the volatility of their income and the probability of losing their job). This line of argument seems to apply particularly well to migrants in China, whose job situation is on average more insecure than that of urban residents (on this point, see Meng and Zhang, 2010 , and Qu and Zhao, 2011). We may expect a decline of this signal e¤ect over years since migration. For one thing, aspirations based on urban standards of living may diminish after several years in the city. A possible composition e¤ect may also enter into the picture: for instance, status e¤ect may play a bigger role for older migrants and counteract signal e¤ects. Indeed, older migrants have had time to develop urban-speci…c human capital and …nd themselves more in competition with urban workers. We indeed observe a slightly decreasing trend in our result but it is not signi…cant. As argued above for rural reference groups, the composition of the sample -and the large share of temporary migrants whose SWB is likely less a¤ected by urban comparison points -may make that this trend is less pronounced than expected. Urbans of same city & age group # Note: Reference income is calculated as the median income of reference groups. We report only the relative income effects (RI) and their standard errors in brackets. Absolute income effects are always positive, significant and fairly stable in magnitude, so we omit them to save on space. Pseudo R2 are in range between .034 and .038. YSM stands for years-since-migration (we use a ±3 year interval). @ When rural reference group is used: rural people are observed only in provinces 1-10; hence, we must select only migrants from these province and the sample becomes smaller than in the initial selection. Addressing Migrants' Heterogeneity Estimations discussed above were based on the full selection of migrants. However, migrants form a very complex group with di¤erent migration histories, di¤erent aspirations regarding urban life and di¤erent outcomes. As a …rst attempt to address heterogeneity among migrants, we use the question "if policy allowed, how long would you like to stay in the city?" in combination with migration history. A majority (54%) of those who answer "forever" stayed more than six years in the city -the median duration time of the whole sample of migrants -while most of those who answer "less than 3 years" stayed a short time (63% stayed less than six years).
Based on this information, we repeat the previous estimations separately on several groups, distinguishing between recent and old migration (less or more than six years) and between those who wish to stay permanently and those who prefer to eventually return. Results are presented in Table 5 : compared to previous results, more pronounced patterns now emerge. First of all, only those who plan to stay, whether or not they arrived recently, seem to be competing with their home regions. The status e¤ect is declining with time since migration, as we initially expected. In contrast, for those who plan to return to their rural regions and have been migrated for less than 6 years, the e¤ect is basically zero. These people are similar to rural workers who have no (or positive) relative concerns vis-à-vis the rural reference group. Those who plan to return some day, but have been migrants for a longer time, show a status e¤ect but it is insigni…cant.
For permanent stayers, the status e¤ect vis-à-vis other migrants and the signal e¤ect obtained with the urban reference group are also con…rmed. Yet they are insigni…cant for those who may eventually return to rural regions. The latter may stay too short a while in urban areas to switch their reference group and adopt urban comparison points. For those who plan to stay, the status e¤ect toward other migrants is especially strong when they arrived recently in the host region. Later on, the reference group may move toward a combination of migrants and other urban workers. This can explain why the status e¤ect toward migrants decreases after some years since migration. It may also be due to con ‡icting feelings, as long-term migrants are part of a community possibly sharing altruistic feelings and reciprocal interests. In fact, when the reference group is local migrants of same origin, the e¤ect becomes insigni…cant for those who want to stay forever. At the same time, relative concerns toward urban residents change, and the signal e¤ect tends to fade away. For one thing, migrant aspiration has been confronted with the reality of urban life and the signal may lose its intensity. Also, as migrants assimilate and …nancial comfort increases, the signal e¤ect con ‡icts more and more with growing status concerns toward urban counterparts. 22 In any case, it is interesting to see that after some years in the cities, the reference groups do not necessarily change but their relative importance, and the feelings toward each of them, do evolve.
23 22 Interestingly, Knight and Gunatilaka (2010a) …nd a negative e¤ect of urban incomes on migrants' SWB. A very likely reason for the di¤erence with our results is that the migrant section in the CHIP2002, as used by these author, contained only settled, more permanent migrants, as explained in the data section above. Hence, they correspond more likely to our "permanent" migrants for whom status e¤ects may eventually dominate any signal e¤ect. Interestingly, the time trend is similar in both studies (the status e¤ect gains ground with the length of stay). 23 Of course, we cannot exclude that these results also re ‡ect some selection among migrants. For
Additional results are presented in Appendix Table B .3 using information on family background, job conditions, age and proximity to other migrants. For the latter, we use some information about whether migrants live close to other people of same origin in the city environment. Generally, those who do not live close to this community experience a strong status e¤ect vis-à-vis rural income and vis-à-vis other migrants in the city. Let us characterize the four sub-groups represented in Table B .3. Among "recent" migrants who plan to eventually return to the home region (top left panel), we …nd very little signs of relative concern, except for workers who hold a permanent or long-term contract. For these, who represent half of this group, the status e¤ects toward rural workers and other migrants is very strong, and so is the signal e¤ect toward urban workers. For the others in this group, only some status concern toward other migrants can be observed in cases when these workers are weakly integrated in migrant communities. Interestingly, those with temporary contracts -possibly temporal migrant workers who want to return back to their hometown in the short-term -show a positive relative concern toward rural areas. This suggests that these workers may be very similar to rural workers and form their main reference group among rural workers of home regions. Those who do not wish to settle but have been in urban regions for a long time (top right panel) do not seem to have a urban reference group either -but show strong status e¤ects toward rural workers and other migrants when not integrated in migrant communities in urban areas. Among those who have been migrants for less than 6 years but who wish to settle in cities (bottom left panel), the most interesting characteristic is precisely the strong relative concern toward urban workers: the sub-group of young workers whose aspirations are linked to careers in urban regions are those primarily experiencing a signal e¤ect. Finally, "older" migrants who plan to stay forever (bottom right panel) have very little link to rural regions -except when they are not close to other migrants in the city. Results con…rm that the signal e¤ect is weaker for them than for those who plan to stay but arrived more recently.
Robustness Checks
We summarize here a series of results based on alternative estimations (detailed results available from the authors). First, we have included more migrantspeci…c variables related to housing conditions, job conditions, family background and social networks in the estimations. Some of these variables have a very signi…cant e¤ect instance, those with higher beliefs, more ambition and experiencing potentially higher signal e¤ects are also those who may stay longer. Moreover, we cannot preclude that cohort e¤ects play a role. Yet, and despite continuous changes in hukou and migration policy, there is no clear-cut policy events that can be isolated as a main driver behind these results. More precisely, there is no obvious policy that could explain why those who migrated before 2002 (and hence have more than 6 years since migration in our 2008 data) are more susceptible to positive positional concerns toward urban residents. on SWB. The absence of family, and one's children in particular, is highly negatively associated with migrants well-being, as well as poor …nancial conditions (proxied by the question on whether a migrant is looking for a new job to improve his earnings). Large social networks improve SWB very signi…cantly. More importantly, the addition of these variables does not change our results. The status e¤ect vis-à-vis rural workers is still signi…cant (magnitude of :27 versus :32 when these variables are ignored). The signal e¤ect toward urban income is barely unchanged (:17 versus :20) and so is the status e¤ect from other migrants ( :38 versus :42) or migrants of same origin ( :14 versus :13).
In another series of checks we introduce di¤erent reference groups simultaneously. Based on previous results, our favored speci…cation consists of the following groups: rural workers of the same province, urban workers in the same city and same age group, migrants in the same city, similar duration of stay (and possibly same province of origin). The main results are con…rmed in this case and show that several reference points matter. 24 In particular, the signal e¤ect from urban income and the status e¤ect from rural workers are both highly signi…cant. An exception, however, is the relative income e¤ect from migrants: it is not signi…cant when included in the same regression together with the rural reference group. The income levels of these two groups are similar, but we are asking too much from the data when trying to identify these di¤erent e¤ects. The status e¤ect from other migrants -and no e¤ect for migrants of same origin -appears, however, when used together with the urban reference group alone.
We also recognize that the previously de…ned groups are endogenous to a migrant worker's own income level. We have therefore redone estimations while excluding it, in the spirit of a jackknife estimation. Results hardly change.
Finally, we have not yet mentioned the selection issue, namely the fact that migrants are self-selected people in quest of a better life. There are two main related aspects to these questions: (i) migrants may simply be di¤erent from the overall population, (ii) these di¤erences may a¤ect the positional preferences of the migrants. On the …rst issue, we have presented some descriptive statistics showing that migrants are indeed di¤erent in terms of observed attributes (younger, more often single, etc.). It would be possible to control for these observables, yet one may argue that the selection issue hinges on unobserved heterogeneity: migrants are in general suspected to be more ambitious (or more desperate) than average. On the second issue, it is possible that migrants move not only to improve absolute income levels but precisely to change their relative income position or status in their source region (see Stark and Taylor, 1991) . Hence, they could be selected with respect to their degree of relative concerns and in the worst case, we overestimate the intensity of relative concerns. More generally, we argue that selection issues may be less of an issue here -at least compared to situation where a small fringe of the population is examined. We have recalled the incredible magnitude of Chinese internal migration: the current stock of rural-to-urban migrant workers in China represents around 18% of the Chinese population. This group of around 230 million people (about the size of the population of Germany, France and the UK combined) is certainly worth studying, and selection biases appear to be a second order problem in this context.
Conclusion
Studying the determinants of rural-to-urban migrants'welfare in China is certainly worth undertaking given the size of this population. The present study and Knight and Gunatilaka (2010a) are the …rst attempts to do so using subjective well-being information. Equally interesting is the fact that this group is potentially confronted to di¤erent comparison groups, and hence o¤ers a unique chance to statistically test the relative concerns attached to these various groups. This is the task assigned to this paper. 25 Exploiting a unique dataset on rural, migrant and urban households, we …nd very suggestive evidence that several of these groups matter, i.e., their income a¤ects migrant well-being signi…cantly, and do so in di¤erent ways. While the economic success of other migrants in urban areas and rural workers in source regions depresses migrant welfare due to a well-understood 'status'e¤ect, envy and competition con ‡ict with possible altruistic and reciprocal attitudes among migrants of the same origin. Migrant well-being is also positively in ‡uenced by local urban income. We rule out altruism and externalities as possible explanations for this result and gather substantial evidence that this can be related to a 'signal' e¤ect. Migrants, and especially young ones who aspire to settle and make a career in urban regions, treat urban workers'income as a signal for their future prospects. Results show substantial heterogeneity among migrants: the relative importance of the di¤erent reference groups varies signi…cantly depending on past and expected duration of stay, on work conditions and on interaction with the environment and in particular with the local community of migrants from the same origin. We believe that these results are important and should encourage more work on migrants'positional concerns in China. Indeed, it is crucial to isolate the di¤erent types of social interactions a¤ecting migrants (and urban natives), as they may have very di¤erent economic, social and policy implications. If comparison e¤ects (status) dominate, the "social harmony" seeked by the Chinese government in the recent years possibly requires more redistributive policies in order to reduce inequalities in urban regions -and not only policies that bridge the gap between urban and rural China (see Knight and Gunatilaka, 2010b ). This is probably less of a priority if migrants are mainly in ‡uenced by the prospect of mobility. In fact, while rapid rural-urban migration has given rise to various social problems in several developing countries, such issues have not yet arisen in China. This can not longer be put on account of restricted migration, given the magnitude of the phenomenon.
Yet, migrants form an heterogeneous population -temporary migrants or those who perceive they do not belong to a prosperous urban world while living in miserable conditions in Chinese suburbs could be those fomenting unrest. Wise policy measures may aim at improving their living conditions in any case. Positional concerns also relate directly to the political economy literature, whereby expected future income and beliefs in social mobility in ‡uence inequality aversion and voting behavior (see Benabou and Ok, 2001 ). If migrants were allowed to vote in local elections, their political views may completely di¤er from those of urban natives and would a¤ect the political outcome. Migrants may also "vote with their feet" -more needs to be done to understand the link between aspiration, stay in urban regions, cohort e¤ects and speci…c policy events in migration history). We keep this for future research. 
